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(54)  Change  lever  supporting  s tructure 

(57)  A  cap  (16)  for  supporting  a  spherical  fulcrum 
member  (15)  of  a  change  lever  (14)  between  the  cap 
(16)  itself  and  a  hemispherical  bottom  wall  (9a)  of  a 
housing  (5),  and  a  retainer  (21  )  for  pressing  the  cap  (16) 
through  an  elastic  ring  (1  9)  are  fitted  to  the  housing  (5). 

The  retainer  (21)  and  the  housing  (5)  are  provided  at 
opposed  peripheral  surfaces  thereof  with  an  engage- 
ment  claw  (22)  and  an  engagement  hole  (11),  respec- 
tively.  Therefore,  simply  by  fitting  the  retainer  (21  )  to  the 
housing  (5),  it  is  possible  to  secure  the  retainer  (21)  to 
the  housing  (5). 
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Description 

This  invention  relates  to  a  change  lever  supporting 
structure  in  a  change  device  for  controlling  a  transmis- 
sion  of  a  motor  vehicle,  and  more  particularly,  to  an  im- 
provement  of  a  change  lever  supporting  structure,  com- 
prising:  a  cylindrical  housing  formed  at  a  lever  bracket 
and  having  a  hemispherical  bottom  wall,  a  cap  fitted  to 
the  housing  for  rotatably  supporting  a  spherical  fulcrum 
member  of  the  change  lever  between  the  cap  itself  and 
the  bottom  wall;  and  a  retainer  fitted  and  secured  to  the 
housing  for  pressing  and  holding  the  cap  through  an 
elastic  ring  from  above. 

Such  a  change  lever  supporting  structure  is  known 
as  disclosed,  for  example,  in  Japanese  Patent  Applica- 
tion  Laid-open  No.229950/90. 

In  the  known  structure,  in  order  to  secure  the  retain- 
er  to  the  housing,  a  plurality  of  securing  members  such 
as  bolts  are  used.  Therefore,  the  numbers  of  parts  and 
assembling  processes  are  increased,  leading  to  an  in- 
crease  in  manufacturing  cost. 

The  present  invention  seeks  to  provide  a  supporting 
structure  of  the  change  lever  in  which  the  retainer  can 
easily  and  reliable  be  secured  to  the  housing  without  us- 
ing  the  securing  members,  and  a  julcrum  member  of  the 
change  lever  can  always  be  supported  stably  by  the 
housing. 

According  to  the  present  invention,  there  is  provide 
a  change  lever  supporting  structure,  comprising:  a 
housing  formed  at  a  lever  bracket  and  having  a  hemi- 
spherical  bottom  wall;  a  cap  for  rotatably  interposing  a 
spherical  fulcrum  member  of  a  change  lever  between 
the  cap  itself  and  the  bottom  wall;  a  retainer  for  pressing 
the  cap  from  above  by  means  of  an  elastic  ring,  the  cap 
and  retainer  being  fitted  to  the  housing;  and  an  elastic 
engagement  claw  and  an  engagement  hole  provided  at 
peripheral  surfaces  of  the  retainer  and  the  housing,  re- 
spectively,  the  engagement  claw  and  the  engagement 
hole  being  engaged  with  each  other  for  preventing  the 
retainer  from  being  moved  upward. 

With  the  first  feature,  the  engagement  claw  and  the 
engagement  hole  can  be  engaged  with  each  other  only 
by  fitting  the  retainer  to  the  housing.  Therefore,  the  re- 
tainer  can  easily  be  secured  to  the  housing  without  using 
securing  members.  Further,  by  using  only  the  elestic 
ring  between  the  cap  and  the  retainer,  the  engagement 
claw  and  hole  can  be  enagaged,  such  engagement  can 
be  kept  without  backlash,  and  the  fulcrum  member  can 
be  held  in  cooperation  with  the  cap.  Therefore,  the  struc- 
ture  can  be  simplified  and  the  change  lever  can  be  sup- 
ported  stably. 

In  addition,  according  to  a  further  feature,  a  tip  end 
of  the  engagement  claw  provided  at  the  retainer  is  in- 
clined  upward,  and  an  upper  surface  of  the  engagement 
hole  provided  in  the  housing  is  inclined  upward  in  a  ra- 
dially  outward  direction. 

With  the  further  feature,  if  the  retainer  recieved  an 
upward  load  from  a  side  of  the  cap,  an  engagement 

force  between  the  engagement  claw  and  the  hole  can 
further  be  enhanced,  thereby  reliably  preventing  the  re- 
tainer  from  being  disengaged. 

The  above  and  other  features  and  advantages  of 
5  the  invention  will  become  apparent  from  preferred  em- 

bodiments  taken  in  conjunction  with  the  accompnying 
drawings,  in  which  : 

Fig.  1  is  a  side  view  of  a  change  lever  supporting 
10  structure  according  to  a  first  embodiment  of  the 

present  invention,  partly  in  longitudinal  section; 
Fig.  2  is  a  sectional  view  taken  along  a  line  2-2  in 
Fig.l; 
Fig.  3  is  an  enlarged  longitudinal  sectional  view  tak- 

15  en  along  a  line  3-3  in  Fig.  2; 
Fig.  4  is  an  enlarged  longitudinal  sectional  view  tak- 
en  along  a  line  4-4  in  Fig.  2; 
Fig.  5  is  an  exploded  perspective  view  of  an  essen- 
tial  portion  of  the  change  lever  supporting  structure; 

20  Fig.  6  is  a  bottom  view  of  the  fulcrum  member  in  the 
change  device,  partly  cut  away; 
Fig.  7  is  a  view  for  explaining  a  moulding  procedure 
of  the  hemispheres  composing  the  fulcrum  mem- 
ber;  and 

25  Fig.  8  is  a  sectional  view  similar  to  Fig.  4  but  illustrat- 
ing  a  second  embodiment  of  the  invention. 

Referring  to  Figs.  1  to  4,  a  lever  bracket  1  made  of 
resin  is  mounted  on  a  floor  board  of  a  vehicle  through  a 

30  mount  rubber  2.  The  lever  bracket  1  is  integrally  provid- 
ed  with  first  and  second  towers  3  and  4  which  are  jux- 
taposed  in  a  lateral  direction  of  the  vehicle  and  which 
commonly  includes  a  partition  wall  (Figs.  2  and  4).  The 
first  tower  3  is  substantially  foursquare  in  section,  and 

35  is  opened  at  its  lower  surface.  The  second  tower  4  is 
rectangular  which  is  long  in  a  longitudinal  direction  of 
the  vehicle  and  opened  at  its  upper  and  lower  ends. 

As  can  be  seen  from  Figs.  3  and  4,  the  first  tower  3 
is  integrally  and  continuously  formed  with  a  housing  5 

40  which  is  suspended  downward  from  an  upper  end  wall 
3a  of  the  first  tower  3  along  an  axis  of  the  tower  3.  Op- 
posed  peripheral  surfaces  of  the  housing  5  and  the  first 
tower  3  are  connected  by  a  plurality  of  radial  reinforcing 
ribs  6. 

45  The  housing  5  includes  an  upper  large-diameter  cy- 
lindrical  portion  8  and  a  lower  small-diameter  cylindrical 
portion  9  which  are  juxtaposed  so  as  to  sandwich  a  step 
portion  7  provided  at  an  intermediate  portion  of  the 
housing  5.  The  small-diameter  cylindrical  portion  9  in- 

so  eludes  a  hemispherical  bottom  wall  9a.  The  small-diam- 
eter  cylindrical  portion  9  is  formed  in  an  inner  surface 
thereof  with  a  guide  groove  10  which  extended  vertical- 
ly,  (see  Figs.  2  and  4). 

A  plurality  of  engagement  holes  11  are  formed  in 
55  the  large-diameter  cylindrical  portion  8  so  as  to  face  the 

step  portion  7.  Vertically  slotted  holes  12  and  13  are 
formed  in  opposed  side  walls  of  the  small-diameter  cy- 
lindrical  portion  9  and  the  second  tower  4. 

20 
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A  spherical  fulcrum  member  1  5  of  the  change  lever 
14  is  rotatably  engaged  with  the  hemispherical  bottom 
wall  9a  of  the  small-diameter  cylindrical  portion  9.  A  cap 
16  made  of  resin  is  relatively  rotatably  engaged  with  the 
fulcrum  member  15  from  above  and  is  fitted  to  an  inner 
peripheral  surface  of  the  small-diameter  cylindrical  por- 
tion  9.  At  that  time,  a  rotation-proof  projection  17  (Figs. 
2  and  5)  projected  from  one  side  surface  of  the  cap  16 
is  engaged  with  the  guide  groove  10.  A  surface  16a  of 
the  cap  16  which  is  in  contact  with  an  outer  peripheral 
surface  of  the  fulcrum  member  15  is  formed  into  a  spher- 
ical  surface  so  as  to  fit  such  outer  peripheral  surface. 

The  cap  16  is  formed  at  its  outer  periphery  of  the 
upper  end  thereof  with  an  annular  recess  20  for  holding 
an  elastic  ring  1  9  such  as  an  O-ring.  A  substantially  up- 
per  half  of  the  ring  19  is  exposed,  in  its  free  state,  from 
an  upper  surface  of  the  cap  16.  An  annular  retainer  21 
(Fig.  5)  made  of  resin  for  compressing  the  elastic  ring  1  9 
from  above  so  as  to  press  and  hold  the  cap  16  is  fitted 
to  inner  peripheral  surfaces  of  the  large-  and  small-di- 
ameter  cylindrical  portions  8  and  9.  A  plurality  of  resilient 
(eg  elastic)  engagement  claws  22  projected  from  an  out- 
er  periphery  of  the  retainer  21  are  engaged  with  the  en- 
gagement  holes  11  . 

As  can  be  seen  from  Fig.  3,  a  tip  end  of  the  engage- 
ment  claw  22  is  inclined  upward.  When  the  retainer  21 
is  to  be  fitted  to  the  large-diameter  cylindrical  portion  8, 
the  engagement  claw  22  is  deflected  inward  by  an  inner 
surface  of  the  large-diameter  cylindrical  portion  8,  and 
when  the  engagement  claw  22  reaches  a  position  cor- 
responding  to  the  engagement  hole  1  1  ,  the  engagement 
claw  22  engages  the  engagement  hole  11  by  its  own 
resilient  force. 

An  upper  surface  1  1  a  of  the  engagement  hole  1  1  is 
also  inclined  upward  in  a  radially  outward  direction. 
Therefore,  if  the  engagement  claw  22  engaging  the  en- 
gagement  hole  11  receives  an  upward  repulsion  force, 
the  engaging  force  between  the  engagement  claw  22 
and  the  engagement  hole  11  can  further  be  enhanced. 
The  retainer  21  is  provided  with  a  step  portion  21a  which 
is  opposed  to  the  step  portion  7  of  the  housing  5,  so  that 
when  the  retainer  21  is  fitted  to  the  housing  5,  the  com- 
pression  deformation  of  the  elastic  ring  1  9  by  abutment 
between  both  the  step  portions  7  and  21a  can  be  re- 
strained. 

In  this  manner,  the  fulcrum  member  15  is  rotatably 
interposed  between  the  cap  16  and  the  bottom  wall  9a 
of  the  housing  5  and  is  subjected  to  a  compressive  force 
applied  by  the  elastic  ring  1  9. 

As  can  be  seen  from  Figs.  1  and  4,  the  change  lever 
1  4  includes  a  bar-like  main  lever  24  provided  at  its  upper 
end  with  a  knob  24a,  and  a  bar-like  subsidiary  lever  25 
welded  to  a  lower  end  of  the  main  lever  24  so  as  to  form 
a  T-shape.  The  subsidiary  lever  25  includes  long  and 
short  rod  portions  25a  and  25b.  The  long  rod  portion  25 
largely  projects  from  one  side  of  the  main  lever  24  to 
pass  through  the  slotted  holes  12  and  13  and  extends 
into  the  second  tower  4.  The  short  rod  portion  25b  slight- 

ly  projects  from  the  other  side  of  the  main  lever  24.  The 
fulcrum  member  1  5  is  secured  to  a  junction  between  the 
main  and  the  subsidiary  levers  24  and  25  so  as  to  cover 
the  junction. 

5  As  can  be  seen  from  Figs.  4  to  6,  the  fulcrum  mem- 
ber  15  is  formed  into  a  hollow  structure  by  coupling  a 
pair  of  cup-like  hemispherical  bodies  27  and  28  made 
of  resin.  The  hemispherical  bodies  27  and  28  have  ba- 
sically  symmetrical  shapes  with  respect  to  a  mating  sur- 

10  face  therebetween.  Each  of  the  hemispherical  bodies 
27  and  28  is  formed  at  an  end  surface  thereof  with  sup- 
porting  recesses  29,  30  and  31  extending  in  three  direc- 
tions.  These  supporting  recesses  29,  30  and  31  are  fit- 
ted  to  outer  peripheries  of  the  main  lever  24,  as  well  as 

is  the  long  and  short  rod  portions  25a  and  25b  of  the  sub- 
sidiary  lever  25.  At  that  time,  centers  of  both  the  hemi- 
spherical  bodies  27  and  28  are  aligned  with  a  junction 
of  axes  of  the  main  and  subsidiary  levers  24  and  25. 

A  plurality  of  positioning  holes  33  are  formed  at  the 
20  end  surface  of  the  hemispherical  body  27,  and  a  plurality 

of  positioning  projections  32  are  formed  at  the  end  sur- 
face  of  the  hemispherical  body  28.  By  lightly  fitting  the 
positioning  projections  32  into  the  positioning  holes  33, 
both  the  hemispherical  bodies  27  and  28  can  temporar- 

25  ily  be  coupled. 
The  coupling  state  between  the  hemispherical  bod- 

ies  27  and  28  is  reliably  retained  by  sandwiching  them 
between  the  cap  1  6  and  the  bottom  wall  9a  of  the  hous- 
ing  5,  as  described  above. 

30  Each  of  the  hemispherical  bodies  27  and  28  is  filled 
with  grease.  The  hemispherical  bodies  27  and  28  are 
formed  at  their  lower  mating  surfaces  and  other  appro- 
priate  portions  with  grease  holes  35  for  exuding  the 
grease  to  the  outer  periphery  of  the  fulcrum  member  1  5. 

35  The  hemispherical  bodies  27  and  28  are  also  formed  at 
outer  peripheries  thereof  with  a  lubricant  groove  36. 

Further,  the  hemispherical  bodies  27  and  28  are 
formed  at  outer  peripheries  of  the  end  portions  thereof 
with  chamfers  34  which  are  formed  during  molding. 

40  Therefore,  when  the  hemispherical  bodies  27  and  28 
are  formed  by  a  pair  of  metal  dies  37  and  38  as  shown 
in  Fig.  7,  if  juncture  surfaces  of  both  the  metal  dies  37 
and  38  are  brought  together  with  the  end  surfaces  of  the 
hemispherical  bodies  27  and  28,  it  is  possible  to  prevent 

45  a  burr  which  protrudes  from  the  produced  cavity  such 
as  to  infiltrate  into  a  clearance  between  the  juncture  sur- 
faces  of  the  metal  dies  37  and  38,  from  projecting  out- 
ward  of  the  outer  peripheries  of  the  sperical  surface  of 
the  hemispherical  bodies  27  and  28.  Therefore,  even  if 

so  the  hemispherical  bodies  27  and  28  are  assembled  into 
the  housing  5  with  a  burr  left  as  it  is,  it  is  possible  to 
prevent  the  burr  from  damaging  mating  members. 

As  is  shown  in  Figs.1  ,  2  and  4,  a  bell-crank  41  made 
of  resin  is  mounted  to  the  second  tower  4  through  a  hor- 

55  izontal  pivot  shaft  40.  The  bell-crank  41  includes  a  hor- 
izontal  arm  41a  having  a  swinging  end  extended  for- 
ward,  and  a  vertical  arm  41  b  having  a  swinging  end  ex- 
tended  upward.  A  bush  43  rotatably  mounted  to  a  tip 

3 
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end  of  the  subsidiary  lever  25  is  slidably  fitted  to  a  con- 
nection  hole  41  formed  in  the  inner  surface  of  the  hori- 
zontal  arm  41a.  One  end  of  a  push-pull  select  wire  44 
is  connected  to  the  vertical  arm  41b  through  a  rod  46 
having  a  turn  buckle  48. 

As  is  shown  in  Figs.1  and  3,  one  end  of  a  push-pull 
shift  wire  45  is  connected  to  a  connection  piece  50  con- 
nected  to  an  intermediate  portion  of  the  main  lever  24 
through  a  rod  47  having  a  turnbuckle  49. 

The  other  ends  of  the  select  wire  44  and  the  shift 
wire  45  are  respectively  connected  to  a  select  member 
and  a  shift  member  of  a  transmission  (not  shown). 

The  operation  of  this  embodiment  will  be  described 
below. 

If  an  operator  grasps  the  knob  24a  and  moves  the 
main  lever  24  in  a  select  direction  A  (in  a  lateral  direction 
of  the  vehicle  as  shown  in  Fig.  4)  about  the  fulcrum  mem- 
ber  15,  the  vertically  swingable  subsidiary  lever  25 
drives  the  horizontal  arm  41  a  of  the  bell-crank  41  so  as 
to  swing  the  vertical  arm  41b  in  a  longitudinal  direction 
of  the  vehicle.  Therefore,  a  select  motion  is  applied  to 
the  transmission  through  the  select  wire  44,  and  a  de- 
sired  gear  train  is  selected.  Then,  if  the  operator  turns 
the  main  lever  24  about  the  fulcrum  member  1  5  in  a  shift 
direction  B  (in  a  longitudinal  direction  of  the  vehicle),  a 
shift  motion  is  applied  to  the  transmission  through  the 
shift  wire  45,  thereby  establishing  the  previously  select- 
ed  gear  train. 

The  pair  of  hemispherical  bodies  27  and  28  forming 
the  fulcrum  member  1  5  are  formed  with  three  supporting 
recesses  29,  30  and  31  in  which  the  main  and  subsidiary 
levers  24  and  25  intersect  each  other  to  form  a  T-shape. 
Therefore,  it  is  possible  to  easily  and  reliably  prevent  a 
relative  displacement  between  the  change  lever  1  4  and 
the  fulcrum  member  1  5  in  the  axial  and  rotational  direc- 
tions.  Therefore,  when  the  change  lever  1  4  is  operated, 
a  rotational  sliding  movement  between  each  contacting 
surfaces  of  the  housing  5,  the  cap  16  and  the  fulcrum 
member  15  which  is  lubricated  with  the  grease  is 
smoothly  generated. 

As  grease  which  is  exuded  from  the  fulcrum  mem- 
ber  15  through  the  grease  holes  35  is  supplied  to  the 
contacting  surfaces,  excellent  lubrication  is  always 
maintained. 

The  cap  16  and  the  bottom  wall  9a  of  the  housing 
5  cooperatively  sandwich  the  fulcrum  member  15  with 
a  compressive  force,  so  that  frictional  wear  generated 
therebetween  can  automatically  be  compensated  for  to 
prevent  backlash  from  being  generated.  Further,  when 
the  elastic  ring  1  9  is  fitted  into  the  housing  5,  the  elastic 
ring  19  permits  an  engagement  between  the  engage 
claw  22  and  the  engage  hole  1  1  and  holds  such  engage- 
ment  state  without  generating  a  backlash.  Therefore,  an 
attachment  member  for  the  retainer  21  becomes  unnec- 
essary,  which  facilitates  assembly  and  simplifies  the 
structure. 

Further,  the  tip  end  of  the  engage  claw  22  of  the 
retainer  21  is  inclined  upward,  and  the  upper  surface 

11a  of  the  engage  hole  11  of  the  housing  5  is  also  in- 
clined  upward  in  a  radi  ally  outward  direction.  Therefore, 
if  the  retainer  21  receives  an  upward  load  from  the  side 
of  the  cap  1  6,  the  engagement  claw  22  further  strength- 

5  ens  the  engagement  with  the  engage  hole  11  ,  which  re- 
liably  prevents  the  retainer  21  from  being  disengaged 
from  the  housing  5. 

Fig.  8  shows  a  second  embodiment  in  which  the 
subsidiary  lever  25  intersects  one  side  surface  of  the 

10  main  lever  24  so  as  to  form  a  T-shape.  The  hemispher- 
ical  bodies  27  and  28  are  provided  at  outer  peripheral 
surfaces  thereof  with  a  large  number  of  dimples  51  in- 
stead  of  the  lubricant  groove  36,  and  each  of  the  hemi- 
spherical  bodies  27  and  28  is  also  provided  with  a 

is  grease  hole  52  which  is  opened  at  a  bottom  surface  of 
each  dimple  51  .  Other  structures  of  the  second  embod- 
iment  are  the  same  as  those  of  the  above-described  first 
embodiment.  In  Fig.  8,  portions  or  components  corre- 
sponding  to  those  in  the  first  embodiment  are  designat- 

20  ed  by  like  reference  characters. 
According  to  the  second  embodiment,  lubrication 

around  the  fulcrum  member  1  5  can  be  conducted  more 
effectively. 

Although  the  embodiments  of  the  present  invention 
25  have  been  described  in  detail,  it  will  be  understood  that 

the  present  invention  is  not  limited  to  the  above-de- 
scribed  embodiments,  and  various  modifications  in  de- 
sign  may  be  made  without  departing  from  the  scope  of 
the  invention  defined  in  claims.  For  example,  each  of 

30  the  hemispherical  bodies  27  and  28  may  be  formed  into 
a  hollow  structure. 

Claims 
35 

1.  A  change  lever  supporting  structure,  comprising: 

a  housing  formed  at  a  lever  bracket  and  having 
a  hemispherical  bottom  wall; 

40  a  cap  for  rotatably  interposing  a  spherical  ful- 
crum  member  of  a  change  lever  between  the 
cap  itself  and  said  bottom  wall; 
a  retainer  for  pressing  said  cap  from  above  by 
means  of  an  elastic  ring,  said  cap  and  retainer 

45  being  fitted  to  said  housing;  and 
an  elastic  engagement  claw  and  an  engage- 
ment  hole  provided  at  peripheral  surfaces  of 
said  retainer  and  said  housing,  respectively,  the 
engagement  claw  and  the  engagement  hole 

so  being  engaged  with  each  other  for  preventing 
said  retainer  from  being  moved  upwardly. 

2.  A  change  lever  supporting  structure  according  to 
claim  1  ,  wherein  a  tip  end  of  said  engagement  claw 

55  provided  at  said  retainer  is  inclined  upwardly,  and 
an  upper  surface  of  said  engagement  hole  provided 
in  the  housing  is  inclined  upwardly  in  a  radially  out- 
ward  direction. 

4 
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3.  A  change  lever  supporting  structure  according  to 
claim  1  or  2,  wherein  said  housing  comprises  an  up- 
per  large-diameter  cylindrical  portion  and  a  lower 
small-diameter  cylindrical  portion  with  an  interme- 
diate  step  interposed  between  both  the  cylindrical  s 
portions,  said  small-diameter  cylindrical  portion  in- 
cludes  said  hemispherical  bottom  wall,  and  said 
large-diameter  cylindrical  portion  includes  said  en- 
gagement  hole,  said  cap  being  fitted  to  an  inner  pe- 
ripheral  surface  of  said  small-diameter  cylindrical  10 
portion,  and  wherein  said  retainer  is  formed  into  a 
cylindrical  shape  provided  at  its  intermediate  por- 
tion  with  a  step  portion  such  that  the  retainer  is  fitted 
to  inner  peripheral  surfaces  of  said  large-  and  small- 
diameter  cylindrical  portions,  an  amount  of  com-  15 
pression  deformation  of  said  elastic  ring  caused 
when  interposed  between  said  cap  and  said  retain- 
er  being  restrained  by  abutment  between  said  step 
portion  of  said  retainer  and  said  step  of  said  hous- 
ing.  20 20 

4.  A  change  lever  supporting  structure  according  to 
claim  3,  wherein  said  cap  is  formed  at  an  outer  pe- 
riphery  of  an  upper  end  thereof  with  an  annular  re- 
cess  for  holding  said  elastic  ring.  25 

5.  A  change  lever  supporting  structure  according  to 
claim  3  or  4,  wherein  said  small-diameter  cylindrical 
portion  is  formed  at  an  inner  surface  thereof  with  a 
vertically  extended  guide  groove,  and  said  cap  is  30 
formed  at  one  side  surface  thereof  with  a  rotation- 
proof  projection  engaged  with  said  guide  groove. 

6.  A  change  lever  supporting  structure  according  to 
any  one  of  claims  1  to  5,  wherein  said  housing,  said  35 
cap  and  said  retainer  are  made  of  resin. 
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